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Family Practice
Pediatrics
Pulmonary Medicine

INTENDED USERS
Physicians
GUIDELINE OBJECTIVE(S)

To review relevant literature and present evidence-based guidelines to assist
general and specialist medical practitioners in the evaluation and management of
children who present with chronic cough

TARGET POPULATION
Children with chronic cough (>4 weeks duration)
INTERVENTIONS AND PRACTICES CONSIDERED
Diagnosis/Assessment

1. Chest radiograph

2. Spirometry (in children aged >6 years and in some children >3 years if
trained pediatric personnel are present)

3. Appropriate investigations to document the presence or absence of
bronchiectasis and to identify underlying and treatable causes such as cystic
fibrosis and immune deficiency (in children with chronic productive purulent
cough)

4. Assessment of exposure to tobacco smoke (ETS)

Treatment/Management

1. Short trial of beclomethasone or budesonide (in children with nonspecific
cough and risk factors for asthma)

2. Addressing parental expectations and parental concerns

3. Cessation of ETS

4. Management in accordance with child-specific guidelines for children <14
years of age

Note: Interventions considered but not recommended include codeine, over-the
counter cough medications, dextromethorphan, diphenhydramine, beta-2
agonists, antimicrobials, anticholinergic agents and antihistamines.
MAJOR OUTCOMES CONSIDERED
Validity and diagnostic yield of diagnostic investigations

Etiology of cough
Resolution of cough
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METHODOLOGY

METHODS USED TO COLLECT/SELECT EVIDENCE

Hand-searches of Published Literature (Primary Sources)
Hand-searches of Published Literature (Secondary Sources)
Searches of Electronic Databases

DESCRIPTION OF METHODS USED TO COLLECT/SELECT THE EVIDENCE

The evidence review procedures included section-specific targeted searches as
well as a formal systematic review on selected topics.

Formal Systematic Reviews

Formal systematic reviews on selected topics covered in the guideline were
performed by the Center for Clinical Health Policy Research at Duke University
Medical Center. For the key questions addressed by the formal systematic reviews
see the section titled "Methodology and Grading of the Evidence for the Diagnosis
and Management of Cough" (see "Availability of Companion Documents” field).

Literature Search Strategy

A single reviewer conducted a systematic and comprehensive literature review
that began with searches of MEDLINE from 1966 through August 2003 with limits
of articles published in the English language and with human subjects. Search
terms included the medical subject heading term "cough” combined with a
published strategy for identifying randomized controlled trials (RCTs). A separate
search combined the medical subject heading terms "bronchiectasis," "cystic
fibrosis,"” and "respiratory therapy" with the RCT strategy. However, searches
using terms related to the therapeutic use of specific agents, including
"antitussive agents,"” "expectorants,” "bronchodilator agents,” "ipratropium,"
"albuterol,” "orciprenaline,” and "cromolyn sodium™ had poor specificity in the
absence of the term "cough,"” and thus were not used. Additional searches were
targeted to double-blind RCTs of nonspecific antitussive therapy and protussive
drugs (e.g., expectorant, mucolytic, mucus-modifying agents) for all indications
other than those listed in question 2 in the section titled "Methodology and
Grading of the Evidence for the Diagnosis and Management of Cough™ (see
"Availability of Companion Documents” field) that reported on cough clearance or
cough symptoms and had been published since the previous American College of
Chest Physicians cough guidelines were published. The trials identified in this
search were provided to the section authors.

In addition to MEDLINE, a single reviewer searched the National Guideline
Clearinghouse and the Cochrane Library (including the Cochrane Database of
Systematic reviews, the Cochrane Controlled trial register, and the Database of
Abstracts of Reviews of Effectiveness). Additional studies were identified from the
reference lists of review articles and by querying experts in the field.

Inclusion and Exclusion Criteria
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The criteria for the inclusion and exclusion of articles were developed for each
research question and are shown in Table 1 in the section titled "Methodology and
Grading of the Evidence for the Diagnosis and Management of Cough (see the
"Availability of Companion Documents” field). The abstracts of all articles were
reviewed by two physicians (one with methodological expertise and one with
content area expertise), and those meeting the inclusion criteria were selected for
review in full text.

Section-Specific Review

To develop an evidence-based guideline, the following search strategy was
utilized. Articles on diagnosis, etiology, treatment, and complications were
searched separately. Articles published in the English language between January
1966 and December 2003 were identified from The Cochrane Register of
Controlled Trials (CENTRAL), PubMed (1966 to December 2003), EMBASE (from
1997 to 2003), the list of references in relevant publications, and the authors’
collection of references. The search strategy is presented in Table 5 of the original
guideline document. A single author reviewed all abstracts identified from the
search, and relevant articles were retrieved for full review. The searches were
performed between September 1 and December 5, 2003. A final search of the
Cochrane database only was conducted on November 7, 2004, using the search
term "cough and children.”™ All data presented are restricted to pediatric studies
unless otherwise stated.

NUMBER OF SOURCE DOCUMENTS
Not stated

METHODS USED TO ASSESS THE QUALITY AND STRENGTH OF THE
EVIDENCE

Expert Consensus
Weighting According to a Rating Scheme (Scheme Given)

RATING SCHEME FOR THE STRENGTH OF THE EVIDENCE
Quality of the Evidence

Good = evidence based on good randomized controlled trials (RCTs) or meta-
analyses

Fair = evidence based on other controlled trials or RCTs with minor flaws

Low = evidence based on nonrandomized, case-control, or other observational
studies

Expert opinion = evidence based on the consensus of the carefully selected panel
of experts in the topic field. There are no studies that meet the criteria for
inclusion in the literature review.

METHODS USED TO ANALYZE THE EVIDENCE
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Systematic Review with Evidence Tables
DESCRIPTION OF THE METHODS USED TO ANALYZE THE EVIDENCE

Note from the National Guideline Clearinghouse (NGC): The evidence
review procedures included section-specific targeted searches as well as a formal
systematic review on selected topics. Formal systematic reviews on selected
topics covered in the guideline were performed by the Center for Clinical Health
Policy Research at Duke University Medical Center. For more information see the
section titled "Methodology and Grading of the Evidence for the Diagnosis and
Management of Cough" (see "Availability of Companion Documents” field).

Formal Systematic Reviews
Synthesis

Details from "included™ articles (see the "Description of Methods Used to
Collect/Select the Evidence" field) were extracted and recorded into evidence
tables. No quantitative synthesis, such as meta-analysis, was performed, but
aggregated data were described and analyzed qualitatively.

METHODS USED TO FORMULATE THE RECOMMENDATIONS

Expert Consensus
Expert Consensus (Consensus Development Conference)
Informal Consensus

DESCRIPTION OF METHODS USED TO FORMULATE THE
RECOMMENDATIONS

The recommendations were formulated by an international panel of 26 experts
representing seven clinical specialties. Many were members of the American
College of Chest Physicians (ACCP), but representatives from other medical
associations, including the American College of Physicians, Canadian Thoracic
Society, and American Thoracic Society, also participated on the panel. These
experts convened on several occasions, including a panel conference in Boston,
MA, in November 2004, in which they deliberated the final content and
recommendations, the rating of the quality of the evidence, the estimation of
benefits to the patient population, and the grading of the strength of the
recommendations. Authors were selected, or in some cases writing committees
were formed, for each topic to review evidence, write an article, and draft
guidelines. These assignments were made by the steering committee based on
the authors' known expertise in that specific area of the diagnosis and treatment
of cough, and their research and writing skills.

The recommendations were graded, by consensus of the panel, using the ACCP
Health and Science Policy Grading System, which is based on the following two
components: quality of the evidence; and the net benefit of the diagnostic or
therapeutic procedure. The quality of evidence is rated according to the study
design and strength of the other methodologies used in the included studies. The
net benefit of the recommendation is based on the estimated benefit to the
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specific patient population described in each recommendation and not for an
individual patient. The authors of each recommendation proposed their best
estimate of the net benefit, and the entire panel considered these choices for each
recommendation. At the conference, the panel revised the assessments of net
benefit for many recommendations to be consistent across all recommendations.

When there was insufficient evidence, the panel used informal group consensus
techniques to refine or develop recommendations based on the expert opinion of
the panel. Eighty percent of the panel was in attendance at the final conference to
collaborate on the final wording and grading of the recommendations. Even those
recommendations that were based on expert opinion were considered to be
worthy of inclusion, as they were the recommendations of an international and
multidisciplinary team with considerable expertise in the diagnosis and treatment
of patients with cough.

RATING SCHEME FOR THE STRENGTH OF THE RECOMMENDATIONS
Strength of Recommendations
A = strong recommendation
B = moderate recommendation
C = weak recommendation
D = negative recommendation
I = no recommendation possible (inconclusive)
E/A = strong recommendation based on expert opinion only
E/B = moderate recommendation based on expert opinion only
E/C = weak recommendation based on expert opinion only
E/D = negative recommendation based on expert opinion only
Net Benefit

Substantial = There is evidence of benefit that clearly exceeds the minimum
clinically significant benefit and evidence of little harm

Intermediate = Clear evidence of benefit but with some evidence of harms, with a
net benefit between that defined for "substantial” and "small/weak"

Small/weak = There is evidence of a benefit that may not clearly exceed the
minimum clinically significant benefit, or there is evidence of harms that
substantially reduce (but do not eliminate) the benefit such that it may not clearly
exceed the minimum clinically significant benefit
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None = Evidence shows that either there is no benefit or the benefits equal the

harms

Conflicting = Evidence is inconsistent with regard to benefits and/or harms such
that the net benefit is uncertain

Negative = Expected harms exceed the expected benefits to the population

Table: Relationship of Strength of the Recommendations Scale to Quality
of Evidence and Net Benefits

Net Benefit
Quality of |Substantial/lntermediate|Small/WeakNone|Conflicting|[Negative
Evidence
Good A A B D I D
Fair A B C D I D
Low B B C I I D
Expert Opinion E/A E/B E/C I I E/D

COST ANALYSIS

A formal cost analysis was not performed and published cost analyses were not

reviewed.

METHOD OF GUIDELINE VALIDATION

External Peer Review
Internal Peer Review

DESCRIPTION OF METHOD OF GUIDELINE VALIDATION

The executive committee of the panel extensively reviewed each section of the
guideline manuscript during the writing process. The November 2004 conference
provided an opportunity for the entire panel to review the latest drafts. Following
final revisions and one final review by the executive committee, each section of
the guidelines was reviewed and approved by the Clinical Pulmonary Medicine,
Respiratory Care, Pediatric Chest Medicine, Environmental and Occupational and
Airways Disorders NetWorks of the American College of Chest Physicians (ACCP),
as well as the ACCP Health and Science Policy Committee, and subsequently by
the ACCP Board of Regents.

RECOMMENDATIONS

MAJOR RECOMMENDATIONS

Definitions for the level of evidence, strength of recommendation, and net benefit
follow the "Major Recommendations."

7 of

16




1. Children with chronic cough require careful and systematic evaluation for the
presence of specific diagnostic indicators. Level of evidence, expert
opinion; benefit, substantial; grade of recommendation, E/A

2. Children with chronic cough should undergo, as a minimum, a chest
radiograph and spirometry (if age appropriate). Level of evidence, expert
opinion; benefit, intermediate; grade of recommendation, E/B

3. In children with specific cough, further investigations may be warranted,
except when asthma is the etiologic factor. Level of evidence, expert
opinion; benefit, intermediate; grade of recommendation, E/B

4. Children with chronic productive purulent cough should always be
investigated to document the presence or absence of bronchiectasis and to
identify underlying and treatable causes such as cystic fibrosis and immune
deficiency. Level of evidence, low; benefit, substantial; grade of
recommendation, B

5. In children with chronic cough, the etiology should be defined and treatment
should be etiologically based. Level of evidence, expert opinion; benefit,
substantial; grade of recommendation, E/A

6. In children with nonspecific cough, cough may spontaneously resolve, but
children should be reevaluated for the emergence of specific etiologic pointers
(see Table below entitled "Pointers to the Presence of Specific Cough™). Level

of evidence, low; benefit, substantial; grade of recommendation, B

Table: Pointers to the Presence of Specific Cough

Abnormality

Examples of Etiology

Auscultatory findings

Wheeze-intrathoracic airway lesions (eg, tracheomalacia,
asthma); crepitations, any airway lesions (from secretions),
or parenchyma disease such as interstitial disease

Cardiac abnormalities

Associated airway abnormalities, cardiac failure

Chest pain

Arrhythmia, asthma

Dyspnea or tachypnea

Any pulmonary airway or parenchymal disease

Chest wall deformity

Any pulmonary airway or parenchymal disease

Digital clubbing

Suppurative lung disease

Daily moist or
productive cough

Suppurative lung disease

Exertional dyspnea

Any airway or parenchymal disease

Failure to thrive

Any serious systemic including pulmonary illness such as
cystic fibrosis

Feeding difficulties

Any serious systemic including pulmonary illness, aspiration

Hemoptysis

Suppurative lung disease, vascular abnormalities

Hypoxia/cyanosis

Any airway or parenchyma disease, cardiac disease

Immune deficiency

Suppurative lung disease or atypical infection

Neurodevelopmental
abnormality

Aspiration lung disease

Recurrent pneumonia

Immunodeficiency, atypical infections, suppurative lung
disease, congenital lung abnormalities, trachea-esophageal
H fistulas

7. In children with nonspecific cough and risk factors for asthma, a short trial
(ie, 2 to 4 weeks) of beclomethasone, 400 micrograms/day, or the equivalent
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dosage with budesonide may be warranted. However, most children with
nonspecific cough do not have asthma. In any case, these children should
always be reevaluated in 2 to 4 weeks. Level of evidence, fair; benefit,
intermediate; grade of recommendation, B

8. In children who have started therapy with a medication, if the cough does not
resolve during the medication trial within the expected response time, the
medication should be withdrawn and other diagnoses considered. Level of
evidence, low; benefit, intermediate; grade of recommendation, C

9. In children with cough, cough suppressants and other over the counter (OTC)
cough medicines should not be used as patients, especially young children,
may experience significant morbidity and mortality. Level of evidence,
good; benefit, none; grade of recommendation, D

10. In children with nonspecific cough, parental expectations should be
determined, and the specific concerns of the parents should be sought and
addressed. Level of evidence, low; benefit, intermediate; grade of
recommendation, E/B

11.1In all children with cough, exacerbating factors such as exposure to tobacco
smoke (ETS) exposure should be determined and interventional options for
the cessation of exposure advised or initiated. Level of evidence, low;
benefit, substantial; grade of recommendation, B

12.Children should be managed according to the studies and guidelines for
children (when available), because etiologic factors and treatments in children
are sometimes different from those in adults. Level of evidence, low;
benefit, substantial; grade of recommendation, B

13.1In children <14 years of age with chronic cough, when pediatric-specific
cough recommendations are unavailable, adult recommendations should be
used with caution. Level of evidence, expert opinion; benefit,
intermediate; grade of recommendation, E/B

Definitions:
Quality of the Evidence

Good = evidence is based on good randomized controlled trials (RCTs) or meta-
analyses

Fair = evidence is based on other controlled trials or RCTs with minor flaws

Low = evidence is based on nonrandomized, case-control, or other observational
studies

Expert opinion = evidence is based on the consensus of the carefully selected
panel of experts in the topic field. There are no studies that meet the criteria for
inclusion in the literature review.

Strength of Recommendations
A = strong recommendation

B = moderate recommendation
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C = weak recommendation

D = negative recommendation

I = no recommendation possible (inconclusive)

E/A = strong recommendation based on expert opinion only
E/B = moderate recommendation based on expert opinion only
E/C = weak recommendation based on expert opinion only
E/D = negative recommendation based on expert opinion only
Net Benefit

Substantial = There is evidence of benefit that clearly exceeds the minimum
clinically significant benefit and evidence of little harm

Intermediate = Clear evidence of benefit but with some evidence of harms, with a
net benefit between that defined for "substantial” and "small/weak"

Small/weak = There is evidence of a benefit that may not clearly exceed the
minimum clinically significant benefit, or there is evidence of harms that
substantially reduce (but do not eliminate) the benefit such that it may not clearly
exceed the minimum clinically significant benefit

None = Evidence shows that either there is no benefit or the benefits equal the
harms

Conflicting = Evidence is inconsistent with regard to benefits and/or harms such
that the net benefit is uncertain

Negative = Expected harms exceed the expected benefits to the population

Table: Relationship of Strength of the Recommendations Scale to Quality
of Evidence and Net Benefits

Net Benefit
Quality of |Substantial/lntermediate|Small/WeakNone|Conflicting|[Negative
Evidence
Good A A B D I D
Fair A B C D I D
Low B B C I I D
Expert Opinion E/A E/B E/C I I E/D

CLINICAL ALGORITHM(S)
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The following clinical algorithms are provided in the section titled "Diagnosis and
Management of Cough Executive Summary" (see "Availability of Companion
Documents” field)"

Acute cough algorithm for the management of patients =15 years of age with
cough lasting <3 weeks

Subacute cough algorithm for the management of patients =15 years of age
with cough lasting 3 to 8 weeks

Chronic cough algorithm for the management of patients >15 years of age
with cough lasting =8 weeks

Approach to a child <15 years of age with chronic cough

Approach to a child <14 years of age with chronic specific cough

EVIDENCE SUPPORTING THE RECOMMENDATIONS

TYPE OF EVIDENCE SUPPORTING THE RECOMMENDATIONS

The type of supporting evidence is identified and graded for each recommendation
(see "Major Recommendations™).

BENEFITS/HARMS OF IMPLEMENTING THE GUIDELINE RECOMMENDATIONS

POTENTIAL BENEFITS

Appropriate management and effective treatment of chronic cough (>4 weeks
duration) in pediatric patients

POTENTIAL HARMS

Adverse effects associated with diagnostic investigations (e.g., risks from
radiation exposure and anesthesia) and adverse effects of treatment

QUALIFYING STATEMENTS

QUALIFYING STATEMENTS

The information provided in the guideline should be used in conjunction with
clinical judgment. Although the guideline provides recommendations that are
based on evidence from studies involving various populations, the
recommendations may not apply to every individual patient. It is important
for the physician to take into consideration the role of patient preferences and
the availability of local resources.

The American College of Chest Physicians (ACCP) is sensitive to concerns that
nationally and/or internationally developed guidelines are not always
applicable in local settings. Further, guideline recommendations are just that,
recommendations not dictates. In treating patients, individual circumstances,
preferences, and resources do play a role in the course of treatment at every
decision level. Although the science behind evidence-based medicine is
rigorous, there are always exceptions. The recommendations are intended to
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guide healthcare decisions. These recommendations can be adapted to be
applicable at various levels.

IMPLEMENTATION OF THE GUIDELINE

DESCRIPTION OF IMPLEMENTATION STRATEGY
An implementation strategy was not provided.
IMPLEMENTATION TOOLS

Clinical Algorithm

For information about availability, see the "Availability of Companion Documents" and "Patient
Resources" fields below.
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